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The electrospinning is an effective technology to fabricate one-dimensional nanomaterials, because 
it is easy to operate and has economical benefit. Many nanofibrous TiO2 have been prepared by 
electrospinning, including nanofibres, nanowires, nanotubes and nanorods. However, in most cases, 
a polymeric thickener has to be added so that the precursor solution can be electrospun into 
nanofibres. The thickener was removed by calcining at 450 ºC. The addition of thickener affects the 
crystalline characteristic and weakens the fibre mechanical properties, which reduce the electron 
transmission efficiency and restrict their applications for flexible dye-sensitized solar cells 
(DSSCs)(1). 
In this work, we prepared TiO2 fibres from distilling a titanium alkoxide precursor solution mixture 
of titanium (IV) teri-butoxide, HCl, diethylene glycol monomethyl ether in 2-methoxyethanol, 
without organic polymers additives. It was then Electrospun into Nanofibres (applied voltage=15kV, 
spinning distance=18 cm; flow rate=1.0 ml/h). Finally in order to get pure anatase crystalline phase 
the as-spun Nanofibres were subjected to a calcination at about 300 ºC for 3hours. 
The SEM picture shows the as-spun TiO2 nanofibres (fig.1.a) with good uniformity and the average 
diameter of 670nm and after calcinations treatment the porous Nanofibres(fig.1.b) can be achieved. 
                                   
    
Fig 1. SEM images of TiO2 nanofibres synthesised by (a) thickener-free method, (b) conventional method with polymeric thickener 
 
The thermogravimetric analysis showed that precursor nanofibres decomposed mainly in the range 
of 270 ºC ~ 320 ºC (Fig.2). Higher temperature is needed for decomposing the precursor fibres 
containing polymer thickener (Fig. 2), polyvinylpyrrolidone (PVP), most prepared by the 
conventional method(2). The x-ray diffraction (XRD) peaks of the TiO2 nanofibres prepared by the 
two methods were similar with the crystalline (anatase) size the thickener free (13.7nm) is much 
bigger than the Nanofibres with polymer additives (about 2.6 nm) which will benefit the electron 
transport. 
 
	
	
	
	
	
	
	
	
Fig 2. TGA images(a) and XRD images(b)  of TiO2 nanofibres synthesised by thickener-free method, conventional method with polymeric thickener 
	
We have demonstrated the fabrication of TiO2 nanofibres without adding polymeric thickener into 
the sol-gel solution for electrospinning. Future work will be focusing on using these nanofibres to 
make DSSC devices.  
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